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Merwin - Wagner, Hohenberg theorem :

No off -diagonal bug - range Uk) order

tho) is possible in Id system
at finite temperature due to strong
low - energy fluctuations due to would-be

Goldstone mode

? Does it mean that there is no phase
transition between low - temperature and

high - temperature regimes ?
Consider XY ferromagnet = lattice superfluid
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In 3d system Landau paradigm applies :
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Consider wwtutwo-di.ua problem and

take the continuum limit of Hxy :

Hxe → ¥ Sdk @ 05
if we now forget about periodicity of
Q and extend - - c ⑦ < to

,

we get
theC and we find (remember
our discussion of Luttiuger liquid eorrektors)

@
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> yay)¥
Pardy : always a power law (CFT like)

no exp .

- decaying high - temperature
paramagnetic please like in 3d

BKT realized that there will be ahead

tartrate to tee para -

magnetic phase driven by unbinding (proliferationof topological defects (quantum
kings: we showed that

" idiot
in Id superfluids are expensive , effectively
cannot be excited

.



At low temperature vortex-autiv.ir#
pairs of energy Ep.in - ln ( rising )
are present . As T increases

,
these

bound state pairs ¥1 for the

following reason: since we are at

finite temperature
,
minimize canonical

ensemble f#y F - E - Tf
entropy

For a single vortex we find :
E- JK hr (4g ) ← found before

S=Y5D
¥ of configurations where a vortex of size

J can be placed in a container of sire - L

EYeEpg balance audition

5- = Teh Clg) - Tk. h(Nj) - o
I

Tkt=?f



At T- Tut exciting a free simple vortex
costs 2r=y ⇒ they will
preliterate

,

i. e
,
unbind from V

- E pairs .
There is hospo¥Y of
Uce) sghnetry at T --Tut

,

Get a phase
transition towards paramagnetic state
with exp - decaying correlations

.

Systeas exhibiting BKT phase transition :

*) Ld superfluid films
*) XY magnet - planar spins
* ) 2d superconductors

✓ (r) .={ h N Nadp
Pearl length

You no> 2. Xp =
d

to ⇒ ILL for very thin superconductor filhs
*) Ld crystals - two separate BKT- like

transitions driven by lattice topological
defects - dislocations and disc .li nations

.



BKT transition can be understood

rigorously from rehorhalitstiougn.ae#
(RG ) arguments , developed 6g Koster Htt

.

Intro ich RG - grey tales into
account ( integrate out ) fluctuations

taking couplings I ,2=p%2etjfu.at#t=hCYDECo
,
-)

⇒ continuous phase transitions ?
" Ik

Ph close to a fixed port
I 81 =p oh

hE÷=ptPits

gauge of.
P

power - law RG → critical exponents
• Kaplan et al -

"

conformably lost "

pBaktsggf.mg - aukof two fixed points

I;÷.at::c:¥÷÷÷
xx. → *

t±=s2*±I*



B) L=L* → two fixed points merged

c) Lcd. →

horealfixedpyohtsdaft.pk/sdt=dpfI,
→ tin -tou -- fpdft,

too

ka±=expi÷f¥ ) - exp
← exist misses:÷÷÷:

spends a lot of
RG time heard -_1¥

"
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hate how identifications
Kerry g-

^
- inverse correlation length

* →

tgarT~a.pl#Thot-deapeaPgwe:r-ekw.h6etpfti" nonanalytic


